Background: The occupational risks for sewage exposed workers for developing Helicobacter pylori and protozoal infections have received a little attention. Studies revealed that H. pylori organism discharged in stool and could be transmitted through contaminated water and consequently could present a significant health problem to sewage workers. Objective: to estimate the prevalence of H. pylori and protozoal infections and to assess the gastrointestinal symptoms and hematological profile among sewage workers. Also, to determine the risk factors of H. pylori infection. Methods: A comparative cross sectional study was conducted for 60 workers working in Mansoura sewage treatment plant and maintenance of sewage collection system and 30 matched unexposed referents working as food handlers and supervisors in Mansoura University Hospitals. Demographic, occupational and gastrointestinal symptoms data were collected. Also, laboratory procedures include, complete blood count, stool analysis and culture and detection of H. pylori antigen using immunochromatographic rapid assay were done. Results: The prevalence of H. pylori in sewage workers was 56.7% compared to 16.7% among the control group with highly statistically significant difference between both groups. Heartburn with or without epigastric pain was the only significant gastrointestinal symptoms among sewage workers (43.3%) compared to comparison group (20.0%). Prevalence of E. histolytica in both exposed and comparison groups were high (65%
Introduction
The working conditions of the sewage workers have remained virtually unchanged. Apart from the social atrocities that these workers face, they are exposed to many health problems by virtue of their occupation (Tiwari, 2008) . Sewage workers are potentially exposed to a wide variety of organic and inorganic pollutants, to human and animal infectious and non infectious (e.g. endotoxins) biological agents (Douwes et al., 2001 ). Faeces and waste water are possible routes of transmission (Brown, 2000) by inhalation, ingestion by hand-to-mouth (feco-oral route) or skin absorption (Hooste et al.,2010) .
Helicobacter pylori (H. pylori) is a bacterium associated with peptic ulcer disease, gastric cancer, mucosa associated lymphoid tissue (MALT) lymphoma (Suerbaum and Michetti, 2002) and is now considered a class 1 carcinogen by the International Agency for Research on Cancer (Tiwari, 2008) . There are other infections like Hepatitis E virus (HEV) (Jeggli et al.,2004) , Leptospirosis (De Serres et al., 1995) and Hepatitis A virus (HAV) which has been commonly detected among sewage workers (Keeffe, 2004) .
Epidemiological studies have demonstrated that the prevalence of H. pylori infection increases with advancing age and is considered a public health problem in developing countries and among low socioeconomic level populations, probably due to conditions that favor the acquisition of infection such as precarious & 56.6%) respectively without statistically significant difference. Giardia Lamblia was more frequent in sewage workers (20.0%) than comparison workers (10.0%) without significant difference. Stool culture was negative for pathogenic organisms (Salmonella or Shigella) in both groups. The risk of H. pylori was significantly higher among workers with poor compliance with personal protective equipment (PPE) (OR=3.00, 95%CI: 1.07-10.35), workers with duration of work > 20 years (OR=4.71, 95% CI: 1.10-20.20), workers older than 45 years (OR=4.27, 95%CI: 1.00-18.15) and low educated workers (OR=11.2, 95%CI:1.23-101.89). On logistic regression analysis, the independent predictors of H. pylori infection in sewage workers were low education (OR=43.35) and poor compliance with PPE (OR=5.21). Conclusion: H. pylori infection and heartburn with or without epigastric pain are significant health problems in the studied sewage workers. On logistic regression, low education and poor compliance with PPE were the significant predictors of H pylori infection in sewage workers. Key words: H. pylori -gastrointestinal symptoms-protozoal infection -sewage workers.
hygiene, crowded living conditions, absence or deficiency of sanitation and poor hygiene .
The isolation of H. pylori from faeces has been used to argue for the fecal-oral route of transmission (Thomas et al., 1992) . H. pylori has also been isolated from dental plaque and saliva, suggesting that the bacterium may be acquired by the oraloral route (Ferguson et al.,1993; Majmudar et al.,1990) . Also, there are reports about isolation of H. pylori from faeces (Kelly et al.,1994 ) and a risk of contamination by water .
The occupational risk for sewage exposed workers for developing H. pylori and protozoal infections have received little attention. So, our study aimed to estimate the prevalence of H. pylori and protozoal infections among sewage workers. Also, to study the gastrointestinal symptoms and the hematological profile among this vulnerable group of workers. Additionally, to assess the risk factors for developing H. pylori infection and to recommend measures to minimize the risk of these infections.
Subjects and methods

Study design:
A comparative cross sectional study was conducted during the period from Both groups gave written informed consent to participate in the study.
Study tools
All recruited subjects were subjected to the following procedures: was assessed using scoring system depending on time of wearing; most of time score (2), some of time score (1) and never score (0). Poor compliance considered when total score less than (4). 3) Stool analysis: using the spontaneous sedimentation method. Fifty grams of feces were mixed with about 100 ml of tap water and sieved through a 2 ml mesh sieve, washed with 50 ml of water and pressed with a spatula to recover as much of the water as possible. After 40 min, the supernatant was decanted until 50 ml remained. The beaker was refilled to 200 ml with tap water and the suspension allowed standing. After 40 min, the supernatant was decanted until 30 ml remained, and 1 ml was examined (in about 200 ul aliquots) microscopically at 100x magnification. 
Statistical analysis
Data were analyzed using Statistical
Package for Social Sciences (SPSS) version 11 (SPSS Inc., Chicago, IL, USA).
The study groups were compared regarding demographic criteria, gastrointestinal symptoms and laboratory data using the chi-square test for qualitative variables and student's t-test for quantitative variables. Significant factors predicting of H. pylori infection on bivariate analysis were entered into multivariate logistic regression analysis to find out the independent predictors of H. pylori infection. The odds ratio and 95% confidence interval were calculated. P≤0.05 was considered statistically significant. Table 1 summarizes the demographic data of the studied groups. Most of the studied subjects were young adult, non smokers, from rural areas and married. The majority of sewage workers were education less than secondary school (71.7%) and < 10 years employment (53.3%). No statistically significant differences were found between sewage workers and unexposed referents.
Results
Importantly and as shown in Table 2 heart burn with or without epigastric pain symptoms were significantly higher in sewage workers (43.3%) compared with the unexposed referents (20.0%) (P ≤0.05).
Other gastrointestinal symptoms showed no statistically significant difference between both groups. Table 3 demonstrates the prevalence of H. Pylori in sewage workers was 56.7% and there was highly statistically significant difference compared to unexposed referents (P ≤0.001). Most of both groups were positive for E. histolytica (65% & 56.6%) respectively without statistically significant difference. Giardia Lamblia was slightly more frequent in sewage group than referent group but also without significant difference (P>0.05). Stool culture was negative for Salmonella or Shigella (pathogenic organisms) in both studied groups. No statistically significant differences were found between the studied groups (P>0.05) regarding hemoglobin level, red blood cells (RBCs) and white blood cells (WBCs) counts on the other hand, platelets count was significantly lower among sewage workers compared to controls. Lastly, as shown in Table 6 ) who found that, the sewage workers were affected more often by peptic ulcers during their present jobs than the referents. In contrast to these findings, Jeggli et al.(2004) had found that the prevalence of work related epigastric pain and or abdominal cramps among workers in the past four weeks were always low. The high prevalence of H. pylori in the present study among sewage workers and the significant association between H. pylori and heartburn and epigastric pain may give an explanation for this observation as it was suggested that H. pylori infection is related to increased risk for peptic ulcers (Fennerty, 1994; Salih et al., 2007) . On the other hand, the other gastrointestinal symptoms showed no significant difference between sewage workers and unexposed referents . This also, was in agreement with the study conducted by Friis et al. (1998) .
There was high prevalence of E. histolytica in the studied and unexposed referents. Egypt has high rates of asymptomatic infection of E. histolytica (Stauffer et al., 2006) . G. lamblia was slightly more frequent in sewage group than referent group with insignificant difference between both groups. G. lamblia has been detected before among sewage workers (Heap and McCulloch, 1991) . Moreira et al.(2005) showed an association between H. pylori infection and the presence of G. lamblia in faeces. It is well known that G. lamblia is transmitted by the fecaloral route and thus, this association may indicate that both microorganisms share this common route of transmission. One may also argue that gastric giardiasis increases the susceptibility to H. pylori infection. Doglioni et al.(1992) found H. pylori infection in 90.2% Italic patients with gastric giardiasis. Alternatively, H. pyloriinduced chronic gastritis may increase the susceptibility to G. lamblia infection.
In the present study, the highest prevalence of H. pylori was shown on sewage workers who live in rural area and of low education level. However, the risk of H. pylori infection among them were not found to increase significantly with type of work, smoking habit or residence of the workers. These were in agreement with who studied H. pylori infection in adults from a poor community in Northeastern Brazil. On the other hand, the risk of H. pylori was significantly higher among workers with low education, poor compliance with PPE, duration of work > 20 years and age >45years. This was in agreement with Hooste et al.(2010) who reported a high risk of H. pylori seropositive status with longer duration of work and this was against the result of a study done by Jeggli et al.(2004) who found, no significant association with exposure duration. On logistic regression low education and poor compliance with PPE were the only significant predictors of infections. An increasing body of published scientific evidence suggests that exposure to environmental and occupational hazards is not randomly distributed in the population, but tends to be disproportionately concentrated among communities of people of low education and socioeconomic level, as well as among low-income workers and workers of low education. This could be explained by unawareness about the health hazards, neglecting protective measures and inadequate healthcare (Institute of Medicine, 1999).
In the present study, the prevalence of anemia and thrombocytopenia in H. pylori positive were 64.7% and 5.9% respectively with no statistically significant differences between both groups. Many studies were 
Conclusion and recommendations
H. pylori infection and heartburn with or without epigastric pain are significant health problems in the studied sewage workers. Low education and poor compliance with PPE were the only significant predictors for H pylori infection in sewage workers. G. lamblia was slightly more frequent in sewage group than referent unexposed group with insignificant difference between the two groups.
According to the results of the present study, pre-employment training and health education programs should be done and repeated periodically to raise the awareness of sewage workers about the hazards of direct exposure to raw sewage and the value of proper compliance with PPE to minimize the risk of H. pylori infection. Medical care for detection and treatment of H. pylori and other positive finding specially for those complaining with heartburn and or epigastric pain, workers with long duration of employment, poor compliance with PPE and old age also, to apply screening program for early detection of H.pylori.
